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(54) DISK DEVICE 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a disk device that less 
causes the opportunity of transmission of reproduction information 
including an error by trying reading for many times in the case of 
detecting an error in the reproduced information while avoiding 
interruption of real time reproduction. 

SOLUTION: The upper limit for the number of read retrial execution 
times is revised depending on the capacity of cache data, that is, the 
upper limit of the number of read retrial execution times is increased 
as the capacity of cache data increases so as to conduct many more 
read retrials. As the time required for one read retrial decreases, the 
capacity of the cache data transmitted in the read retrial period is 
reduced. Hence the capacity of the cache data corresponding to the 
upper limit of the minimum read retrial execution number of times 
except zero is decreased as the time required for one read retrial 
decreases so that the read retrial can be made to the utmost even 
when the capacity of the cache data is small. Moreover, the time 
required for one read retrial is estimated by taking into account a 
rotating speed of the disk. 
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^?^30 4 cctmir*. ccr, *g§£fT@» 
NttOT&'Q. RI24ttCK)? % Xf^3 0 5T'J-F 

y F5-<#5tf&tons. a4(D^sdt t ri/^^tau 

*7^:/3 0 3Ttt v +t^af-^©gfL^ 
afflZiaHY<Dra«C4>&^«)NoincO. Xt^:/3 

oetcmr?*. xf^3oet, t.tyi/af-^ 

10 ^*LttHttYiO*arufc*, *x?:73 0 7K# 
trTS. *?"7:/3 0 7K:felvt v Qtt2t*0; gsi 
tTSJSNtel&fD-C. *7*7:/3 0 8ry— Fy F5<{ 

a3<Dx*-F*e>t&*4. «at f ri***-*5/ 

^r-^©SfiLttHffiZ<hBJfflY<Dfffl4(pr. X^* 
^3 0 3«Noi«cO. Xx*^3 0 6ttYes£«»J 
3ft, Xr?:/3 0 7«C£frr*. CflDlQ. £*gHfr@ 
SNtt2-CfcD. Qtt2fc(Dr> Xf7^307rYe 
stflKSft* y- Fy hvimftohr* z??73 
20 1 2-CB^tSa«A^7T^*y 1 0.6fciB£<*ti*. 

[0028] *$mm*\,*x « v * * 7 ts^T-zo) 
®mL<D$H&tisXX. y; Z(D3oc[)ffl*s^r^ 

2oeLh^>Hfil*aw^Citt:J:r), *»93<Di»a&» 
[0029] KT; ^SfiWtc^S 'J- F y F^-fH 

tf@»a)±i!Sfi4asT^jrf^eygficDgiflx. y. 
z, fc^cf, afix. y. ztc»t/T£at>«y-Fy f 

^{couta^s. y-Fy F^-«D^ff@»cD± 
30 Rffl^s^^^ygscDHffi^ajrr^R. c©a 
BtcMoxfeitoztiit y - f y f w&ft wSi<o±sm 
ommcv y - f y f 5 -< zmftLfttLx^ 
^*t-z oy&mtfic omtBojt * y j: o^tttn 
^^^^*f r -^3^<^e>^u^(D^^rysift 

2titc&m>mm<Dmmn<D* + ? b f jc 

tt, Jd8ffl<DB»KK»y-Fy F^-<*tf ^XDtCg-TS 

^fi*±@s^^yga^sHfi^as-r^. n*. 

^i^^ysffl©aflix^a3E-r^«)«:«, c 
©afi«:*f Lr5£*6n/t y- f y f 7-/i?tfSSfccD± 
RBfflr* P <D@Sfc£W y — f y F 5 «f 5 

©Sfl^^ctc^r feffl*^is») y-Fy b? -an 



11 

Sfcfcw v - f i; h v 4 in *>®icm z>tifwzfe< r * 
EWcn »; - f f 7 *fir ^ wtg*rs&Ha£}§< r 

^T^^IO 3##r^X* 1 0 1 Jb«r 1 YvvZft 
!/>t-XS?+>:/U 36^^7^103^ 

3fcx*x* i o i±<d»j- f«; hut^sm&fflkD 
^^io i # i gnsrs^Btt. ytTjzzmmw 

?4 X* 1 0 l ^0l£$#^[p||i3g{ctS??L,. ^<Dffi 
tt, *7Vx zmt&ltr a X * 1 0 1 *>6S£ttfB£ 

HftWJC. Cons tant Linear Velo 
city («TCLVi^To ) ttt. Consta 
nt Angular Velocity (HTCAV 
±«FT. ) ttblfib*. 

[0 0 3 1 ] CLVtt<D®£. *f^^lOUJg 

%f A X >? 1 0 1 *> *>W£te«£g#flS&|£$ U - h (C 
JflAT. S^WS^tH^lliasWfe^^X^ 1 0 1±© 

~& i o i ifi i £©ccgT£B$ra^{fc*r*. a^o 
s^^-<*B^tt«tcSjo^r?>n/c!feSTFu 

X2p*>. C(D«4fil$8CD??^^r^X^ 1 0 1±(D 
{0032 ]-^. CAV^COtl^ #7WX*1 

r= Vl.6//7c-f25 2 
= > /l.6(pxvV TC +25 1 
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* ^$«£tt*B#:)£x < X* 1 0 1 ±®¥&J5fa<D % £<D 

micfttEtzfrtcmh?, %ta X* i o i tfi i nig 

£Sa**7W X* l 0 1 *>6B^t»«^^ffi^i5^U 
-htCJco-C^^^x^X^ 1 0 \<0®&3m.ij>h. 
%T a X * 1 0 1 ifi 1 @j£* *(DK:gr *BSfffl£ft#3- 

[0 033] cct\ 3fer^x^^iiB£-r^c[)K:sr 

^Ai'iT) tt, ¥S2 5 (mm) fr*>¥&5 8 (m 
m) ©fflr*0. Y.vvZVy+Kl. 6 (urn) t C 

2>®^ 1. 2 (m/s) *61. 4 (m/s) ©HI© 
r©5fcsl (arts) % ro»o»o^u-Aj ii/c. 

[0034] tHifcK:, 3c*«537FUX r m i n u t e 
20 (#) ; second (#) , frame (7>r 
A) j (m i n u te, second, f r ametJ^ 

0^minute£99, 0^secondi5 
9, 0£f rame^7 4?:fflfcm : a(Dfiail) {c?» 

^>S. ftSlh/JiaKffilTFUX^ rf*j ^{JtCfegL 

p= (minuteX60) + (second) + (f 
rame?75)(s-) 

30 6, ±ia^r FuxfT^^^^^^j^g^^ 

asa^v (m/s) ifis-r^d, 

/=pXv (m) 
i^^>. ±S%STFUX^aET5fiiS(C^4CD 
±<D^S^r (mm) ir^<b, CO^SSti. 
(mm) iro^a^^Ax^rcDEas (m 1 ) 

6 (/zm) rSlo/cfl<i:#iL^ci3Cr5 

/= s -r (1. 6X1 o; 6 ) (m) 
= { (rxio-'l'xj- (2 5X1 o- f ) 'x^J ^ 
40 (1.6X1 0-) (m) 

cwi imamr F^x^ae-r^fikgcc 

fctt^C D±(D^Sr (mm) 



;miimtBx60)4XsccoDd)-KfrBme-5>75)>xv]/it+25 a (mm) 1 ) 



i^0. feST F^Xfr^CD±(D^g£#&*C<!:j&s 
[003 5]^, CCD^J^T FbXCC»f3 3r&n/c 
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13 K 14 ■ ■ 

U-h?CLV^tc<fcoTil*IR-,-a>Si&£. ±fB *SB$flSt e „tt 

t«,= 2«(rxiO-')T (vx n ) (s) (»2) 

[003 6) — %<?4 Zt&Stfi. m&Rv (m/ -<X;>*S}@1g^S(D{cS-r5^lffltcA»tt 
s) ©jSf^^, &f*j8 (*S2 5 (mm) ) ©ft* 

t c », = 27t (25X1 0°) * (vx n ) (s) (S3) 

[oo3 7]iir^cDao. ^^^KiB^sn/cWie! io n. *©sn®K£j&t, ima>*@tsrrs 



1 ■bi'f ^©S*m«*JSffi3tii©{CS 
3fc7VX* l 0 r#l@35**©fcgr*B$fffl 

=&. t©ft»tt«»:o-ofctf>fct tl ,. tc.,*-fflibt,r 

T2i*STi. TS4. 3if^> 1 0-1*51 HBfc-T 
*fflec&ffl3ftS*i>?i^r-*©SBLtt. T2/ 
Tl 

[0038]fi£oT. *SQtBUc*j»sy->-y I-?-* 
Hft0&©±JKi§£283£T £13 1 ©x* '.ms©B«lX 20 
fcBKS-rSEKCtt. 4>fc< £«>T2/T 1 Kf UftVLt 

T2/Tl = tct./(l/7 5) 

= {2» <rXl0-») + (1. 2X4) } / (1/7 5) 

%0. 1 r (-fe**) 
iftS. fc*. ±IBrtt. g^BStS^S^fiS^CD 
±©¥&£|aj©. £<DtoS.1£&&t ■SfrfciSU -£©fl 

J&Mfc. (»1 ) fcflHvOfcso*. -flli L/T. S*#IR 

i^^s^iSffi^cDoa^Ke^r^^tt. r= 30 

2 5 (mm) £tt\b. »8*l»0±tf-CE»{fc-r* 
i. 

T2/T1 *2. 5*3 (•fe**) 
*fc. 8#K*'*tS£tt«*5c©CD©«*lJBtq?aE 
r = 5 8 (mm) *ft\U (ttT. WSt 

T2/T1 *5. 8*56 (-fe**) 

[0040) JiiBCCJ: OJfcSrftT 2/T 1 tt. ±IBT 3 
/Tl©-7-y>»*j»A-cB8fflX*a«)Sc4K:«cs 40 
#\ I^T3B. aHfc)K:^6ftSffi-Ctt&< t UK 
fcJfafcJ&fciilSrJBH*. C©T3tc*B*li»fc*£t>fa>& 
aSt-Ti i. T3/T l©v-i;>^#i^:* 1; 

2f. T3CC*|tfftK/jNSl>ffi£f££TS&. T3/T1 
©•y-y>£*J/J\;* < &£fc«>. 5 
a^titB^WtcltJjor 4*5. *t 7 i>T 7 7 1 0 3©$Wr 

T2/Tl = t tl „/(l/7 5) 

= {2% (rxio-*) * (1. 2X8) } / (1/75) 

*0. 05r (•&?*) 



(cti*T3 00) t^mth. ) mamL. (T2 

+ T 3 ) /T 1 -fe * * ££Lk©t8*affiX ©ffli bX » 

5£f *«>©£-$-*. 

[0039] msiicmxzisotrzmi®-^ 

£TStI£tt. ffltt±. 1 tmtC 7 5 -b ^ art$»0>?f^f9 

«c. 3fe?wx*3gg*ss£tsNa*. aaai. 2 (m/ 
5) ©cD*>e,4M2CLV7^c ; cs*«{-5ri,»s<t-r 
st. c©cD*Ji@iEir4iai«c2ia3*i5*+ 
^-^©gstt. fctcsR&fc. (»2) *eu-c; 



*aitc^»-r^©||^S*%*i/fc»^«ctt. yr* 
f ^AS4*5*»iSnSpIfi614*5»it»tciS<5cS. J: 
or. T3tt. %?4Z98£<Oimic-£t>i*-cmil3; 

fa*ss-rife©iTs. 

[0 04 1] CC-Ctt. -WiLT. 
T3/T1*24 (fe*ir) 

tc4*aKT3%asi-iifijg^5. sex 

X= (T2+T3) /Tl = (T2/T1) + (T3/ 
Tl) *3 + 2 4 = 2 7 (-fe**) 
4*0. S^S-idW^tt^^CDOfi^StC 

X= (T2+T3)/T1= (T2/T1) + (T3/ 
Tl)*6+24=30 (-te^iO 

[0042] *«:'. xt&wvwkfimzg&w. 
-3-cv>*jg£*#**. c©«^. c d*$ 1 msr^iffl 

(82) 



15 



10 



[004 3] -09<!:LT t §te&*^£ff£tf?8#CD 

©Srta. Mftmtc#fr?z®£&. -en-en r = 25 

(mm) , r = 5 8 (mm) *ftAU 

t2/ti%i. 2*2 (*>*) (m®<om£) 

T2/T1^2. 8*3 (***) 

±&D, T3/T1(D7-$;>M, 5fet08!2 4-b^ 

*£ffiSrr*<b v HffiXlS. 

X= (T2/T1) + (T3/T1) 

*2+2 4=2 6 (***) (mmoms) * 
T2/T1 = t c *v/(l/7 5) 
= {2* (25X1 0-*) + (1. 
-2. 5^3 (;fe**) 
TS/Tl©-?-^^ 5fc£P®2 4 (-fe 

X = (T2/T1) + (T3/T1) ^3 + 24 = 27 

(■***•) 20 

T2/T1= t. e «/ (1/75) 
= {2* (25X10 ') -Ml 
* 1. 2^2 (-fe££) 

*■*)" ±iBrfS£, afixtt. 

X= (T2/T1) ■+ (T3/T1) ^2 + 24 = 26 

[004 6] #k: v #2. »3©y*y§«<DBMBY. 
z^. a^fii^i^-r^*a(co^ra5^^. ^*y 

SfiOSMt* < SST 5HU2. Sffi 1 KF§# 

ccgHi $ n * £ s« «> e>n * * 1; §«ei± £ & 

ccg-r *Bsrat^ as. *r x * 1 0 1 a* 1 @er 5 
8Er>r fc , ibov-fv h^^arf urates 

ttteU IJWiSfflZ'sti, WffiYKttLT^fc <<!:«> 
T2/T 1 -fe^^fei±Oy^-;Sfi^»DSL/tffi*a 

50 
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*X = (T2/T1) + (T3/T1) 
^3 + 24 = 27 (-fe*£) (StftftOmS) 

vtph. f»; h^^jcg-r^^ffl^afe 

0, ch^aucir, Uffixoffl^as^. 

[0 04 4] ^CC, 36r^X^Sgg^flP*tSa4, aa 
ttl. 2 (m/s) OCD^^4fSSCAV^S:T8^ 

fc, (83) ^»^r, 
2x4) ) /(1/75) 

* ['0 0 4'5]%fc t Tfe^^X^^gT&iW^tS^^a^K 
*&3!U-h*^;i, CD^8faSCAV^rS^ 

(« 3) SrffiOT, 



30 



2X8) ) / (1/75) 

[0047] HKHttt. ssy - f y h 5 jvm&ttji 
Fy F^>f^tf^a^gi'rct^piffi(cT^«)cc k 

RKIY^I2» JBftXR:#UX^&<£fc (T2/T1) 
X P -fe * *#«±CD;< * y gS^toJff L*L®Z®&L % 

mmz^kt % KfflYcc»ur^< ^fe (T2/T1) 

x Q -fe * *»KLb(D^ * y gfi* u /cffi*S»rr -5 

[0 04 8] c<D®*cig^-r^c<b«:j:o. naoy- 
f y p * -f «Mf r sratc^m $ ^ ^ 7 ^ A ^ 

U T2/THr^^»<5:m^Ti(SE^ntf. =^-^7 
^cxx-^<Z>gfi^g3fflY JrD*# < i3ffiZt<T©iS^ 
fl>«C<.tt>P (= 1 ) B, SATQ@©y-Fy h 

^>f^f ^ci^r^, M(c. c<DB»/dwy-Fy> 

< ifeisfflx^±a^ttstc*^..{g«:, cn^ry- 
Fy by^m^ttji^x^tcn^m^ comm 
©BttK»y-Fy h?<<*ft^tctLic®^ 

r^^y i 0 6^ie^?n. £/c. K^atoaa©^ 
+^ 7 ^^x-^cr>3iaiiis<fc0fc^t^c^ c©y 
-Fy Yyjott&tte^Tiitcn&tfmcomtt'Xon 

£X*!r}Z*+?U*T~*<D®m\Z&mtLX % 'pit 



40 
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U- F'J >7^^*i&or^/cW^tf«(D|g{C^(D 

(=i) aoy-Fy H5t<ttf5te*iw--c 

[004 9 ] 1 M<0 9 - F »> h 7 <Y £Hff 

>#T*ST3/Tl***#*fciau T2./T1* 

*«fflZ«J:0^:*ivj»&jcii v 4>q& s^rc 
RB«>y- f V F9^*tT*C&J»rS. Etc, cos 

8C V Cn*Ty-FUh5>f<D»»i^->T^/t»*«[ 
ffl#> ±KII<D@»;rc#y-Fy F5^4tfr>/cibfc 

y- f y h^^mit^x^fcm^mmo 
[oobo] mm,. ztcm,xfe&zm2* m 

fc* ±IBffiQ<fc*> ltU^*l^ft£^r*. 

*ySfi<DIMIX, Y, Z4US©*j£CC<i:DS«)^e 
HfiZ^ /t?7 7 y«ij i 0 6€>IBi§®fi£H*. 
*Bjfi6tt#*>*. fitoT, ^*yg«DBi{ix. Y v z 

*y i o s<o^®m&mtttzmcw^wjimm 

[0 0 5 1 ] JilgfgQ. R©aS^iLT«, Q=P 
+ 1, R = Q+1<D«$C. ^^ygficoaiB^lSI^ 

y-Fy hvjmT®&o±imi>i? 

< ft % y - F "J F 5 ^Hft®S<Z>±fEffi£ Q = P 
+ 2. R = Q+4(D®tC, -^CC2«±At<T^C<i: 

k^tfe-c**. cct, ^^y§scDHti^iSf&A:t 

< ft 5scc. y - f y h 7 ^ntf Ba<D±ffiH* i 
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fc, y-Fy h^^^fB»©±isffl*iffl*><^gi-s 

CtifiBitktftZBM. gc*B&m (mfcijESS) fcUb 
©y-Fy hvJZlrlCt&TSZ&LlC'j-Ztc&tc 

(m) ©^^ygfio>affi*a^^^ 
#* o v *©fc«>, y-Fy -rnif @&<z>±iBfi# 

3£L£(m*3) KftSfc&lUi. <fc *gfi©* 
©S^lgJ^a<&*[SK:> y-FyF^SSRB 
id J: 0 fc % y-F'J g|lTB&<D_LIKfI£lffla> 
*70»<D±IRffij&i3£U: (m£3) ttt Ztt&lcmft 
[0052]*7 r -f^^l01 (Cffife e#oi>-C*J6 

y-Fy v^Affi^tu^imifi^ti^t^kh 

- f y f ^ +m*m&®±m®& 2tu^* < ^ ^a«c . 
20 y-Fy h^a^&t^oc 

PBofca^ <to^<©y-Fyh^^*K^^ci*s 

y-Fy h5j#>mt*zv&ifimttz>t 

r^-ty 1 0 6©;<*ygffi<D±KffittfiT£5£LTl> 

^ t«H&&i^«>. y^e ygfflcoKffi^ i m§*$ < 
^^s«c y - f y h 5 mmtk<Dm&# 1 r-^t* 

<D£ftfctffl;&>< »i6U/t y - f y > ^ -<^f@a©±IB 
30 H^KS-r^Cij&JoItBi^^. 

[0053] y-Fy F^^HtTBS[©±KffiQ v R<D 

o 6©^ * ysfio±isfiWfirsstTv^t>^'c« 
©^fbccffl^ < atjeofc y - f y v $ -imtm&oim 
fl^ecJi^. /^7r^y i 0 6cDy^ygacr>±is 

40 ffitfafi(cabfc^r. JbKflQ. R*. WA«Q= 
3. R=5<D«fc£|gU y-FV h^-f*MW- 

^tRaiciSofc«^r v <fc9£<<Z>y- F'J F^^^S* 
^fC i pJ66^S(cr ^ i CO i ^ C <b bJS6"C 

[0054] 

imtettn*). &Q*£A,tm&tm£$kaLxi,t'> 

50 tr-ZZ'ptxtrzctifiXZZ. 



19 

[HWDflW&MM 

[01 ] ^^WtCt^^-f ^f ga^HiSmTnT^ 

m 2 ] j: a*^ < x *«sce>/* ? 7 t ^ t y 

[04] *«^CC<fc^36f : ^Xi'^K:feW*^i.7i>*i6 
[HI] 
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: 20 

1 0 1 -itfi Xi\ 10 2 £> FA*-*. ] p 
3~#tf?*777\ 1 0 4~RFM^*HIBK. 10 
5""?y*JH£5»aBK. 1 0 6-/<s7t« , ; i 
1 0.7-v^3>. 1 0 8 • -y--!jv7*a-fe»-y\ 10 9 

1 1 \ 1 12 -*x K3>e a - 
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